Phospholamban ablation enhances relaxation in the murine soleus.
Phospholamban (PLB) is expressed in slow-twitch skeletal, cardiac, and smooth muscles. Several studies have indicated that it is an important regulator of basal contractility and the stimulatory responses to isoproterenol in the mammalian heart. To determine whether PLB is also a key modulator of slow-twitch skeletal muscle contractility, we examined isometric twitch contractions of isolated, intact soleus muscles from wild-type (WT) and PLB-deficient mice in parallel. Soleus muscles from PLB-deficient mice exhibited a significant (25%) decrease in the time to half relaxation, with no change in contraction time compared with WT soleus muscles. The observed enhancement of relaxation in the PLB-deficient soleus was not associated with alterations in the protein levels of either the sarcoplasmic reticular Ca(2+)-adenosinetriphosphatase or the ryanodine receptor. Examination of the effects of isoproterenol on the twitch kinetics of these muscles revealed 1) no effect on the contraction times of either WT or PLB-deficient muscles and 2) a significant decrease in the half relaxation time of the WT soleus, whereas this parameter remained unchanged in the PLB-deficient muscle. Furthermore, with maximal isoproterenol stimulation, the half relaxation time of the WT soleus was similar to that of the nonstimulated PLB-deficient soleus. These results suggest that PLB is a key determinant of relaxation in slow-twitch skeletal muscle under basal conditions and during isoproterenol stimulation.